The objective of the study is to present the maternal near miss and maternal mortality cases from a tertiary hospital and to evaluate the factors associated with the presence of maternal near miss.
Introduction
Maternal mortality continues to be one of the most serious and intractable health problems. The deaths of more than 250.000 women during pregnancy and childbirth each year are largely preventable (1) .
Maternal near miss defined as "a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy" is receiving more attention and becoming an important indicator of the quality of obstetric care (2) . The WHO technical working group recommends the maternal near-miss approach be considered in national plans for improving maternal health. Applying this approach should help to identify the health system shortfalls that countries need to address in order to reduce complications and fatal outcomes of pregnancy and childbirth (2) .
The objective of this study was mainly to present the maternal near miss and maternal mortality cases from a tertiary referral education hospital. This is the first study from Turkey analyzing severe maternal morbidity using WHO near-miss criteria.
Material and Method
We performed a retrospective study, including all women who fulfilled the WHO criteria for maternal near miss or death between June 2009 and June 2014 at a tertiary referral education hospital. Our hospital is a tertiary health center and one of the largest public hospital in Turkey. The hospital handles about 17.000 deliveries annually, which include 5000 high Two trained data collectors (KE, OK) assessed the medical records from patients' files. In order to identify women who had experienced a maternal near miss event or death; we assessed the files of all women who had had potentially life threatening conditions. Information on the demographic and health characteristics, pregnancy, delivery, and maternal and perinatal outcomes of individual women were recorded. We also included 2 patients with potentially life threating conditions after each maternal near miss case. Variables used for the definition of maternal near miss according to WHO criteria were retrospectively evaluated.
We calculated the maternal near miss ratio, defined as the number of maternal near miss events per 1,000 live births, and the maternal mortality ratio, defined as the number of maternal deaths per 100,000 live births. We also examined the association between maternal near miss and characteristics, namely, age, body mass index, time to start hysterectomy, length of hospital stay, hemoglobin level.
Clinical criteria
Laboratory-based criteria Management-based criteria 
Results
In the 5-year study period, there were 82.924 deliveries and 81.673 live births. We identified 404 women with potentially life-threatening conditions, 202 maternal near miss events and 11 maternal deaths. The maternal near miss ratio was 2.47 per 1,000 live births (95% CI) and the maternal mortality ratio was 13.46 per 100.000 live births (95% CI). There were 213 women with a severe maternal outcome ratio (near miss + maternal death), with a ratio of 2.6 cases/1.000 live birth.
For the near miss events, the main criteria were: 114 management-based criteria, 46 clinical criteria and 107 laboratorybased criteria. The combination of these criteria (laboratory and management) was able to identify 17 cases of maternal near miss. Table 3 summarizes the background characteristics of the study population. The mean age of the patients with maternal near miss events was 30.16±6.40 compared to 32.79±5.62 years for maternal mortality patients. Gestational age at delivery reached a median of 32.5±8.5 weeks for the near miss events. The analyses revealed that the most frequent cause of maternal death was hypertensive disorders of pregnancy, followed by sepsis. For the cases of near miss, the most frequent cause was obstetric hemorrhage (n=111, 54.9%) followed by hypertensive disorders of pregnancy (n=86, 42.6%).
Near miss events were associated with length of hospital stay (p<0.001), hemoglobin level (p=0.003) ( Table 4) . Women who had undergone 3 or more cesarean sections were at increased risk of maternal near miss (OR=15.1, p=0.001, %95 CI, 3.277-70.114). Also women with a parity of 1-3 compared with 0 had a higher risk of being a near miss (OR=1.526, p=0.046, %95 CI, 1.008-2.310). Women with HELLP syndrome had an OR of 3.497 for occurrence of near miss compared with cases with placenta previa (p<0.001, %95 CI: 2.131-5.741) (Table 5, 6). 
Discussion
Because maternal deaths are infrequent, more frequent severe maternal morbidity becomes valuable sources of information to understand the set of preventable conditions that contributes to maternal death (5).
During the study period, 202 admissions of maternal near miss occurred at the unit, with 11 maternal deaths. Our study revealed that overall maternal near miss ratio was 2.47 per 1,000 live births and the maternal mortality ratio was 13.46 per 100,000 live births which was below the ratio of Turkey in 2007-2009 periods (19.7 per 100.000 live births) (6) . As one of the largest public hospital in the country, the hospital handles about 17.000 deliveries annually. A recent systematic literature review on the prevalence of maternal near miss revealed a prevalence that ranged from 0.04% to 15% depending on the criteria used to define it (7). The management based criteria identified 114 of the 202 cases. In the present study, the analyses revealed that the most frequent cause of maternal death was hypertensive disorders of pregnancy, followed by sepsis. For the cases of near miss, the most frequent cause was obstetric hemorrhage followed by hypertensive disorders of pregnancy. Also women who had a long hospital stay and low hemoglobin level were found to be associated with the occurrence of a near miss. The results of the multivariate analysis indicated that a high cesarean section rate and parity were associated with the occurrence of maternal near miss. Litorp et al (8) also emphasized that the factors that remained significantly associated with an increased risk of severe maternal morbidity and near miss were a cesarean section in the current pregnancy.
In the study of Jabir et al (9) , the maternal near-miss rate was 5.06 per 1,000 live births, while the overall maternal near miss: mortality ratio was 9:1. They found anemia (55%) and previous cesarean section (45%) to be the most common associated conditions with severe maternal morbidity. In a crosssectional study with a nested case-control component, Galvão et al (10) found the maternal near miss ratio to be 5.8 cases/1,000 live births. In the multivariate analysis, patient's status, previous caesarian, abortion and level of consciousness were reported as significant (10) .
As a doctor, obstetrician and a perinatologist, our one of the most important goal is to decrease the maternal mortality and morbidity. In this context, worldwide organizations, regional and local societies have an important role for organization of the strategies and promoting the healthcare providers (11) . The maternal near-miss approach is accepted as a new strategy for improving maternal health.
The fact that this is a retrospective study in which the data were collected from patient records constitute a limitation. But the findings from this study are important because the interventions associated with an improvement in one outcome may be associated with an improvement in the other.
Ensuring that more professionals are aware of and utilize the maternal near miss events, will result in more effective medical management of these cases.
